Enhanced oral bioavailability of tacrolimus in rats by self-microemulsifying drug delivery systems.
A new self-microemulsifying drug delivery system (SMEDDS) has been developed to increase the solubility, dissolution rate and oral bioavailability of tacrolimus (TAC). The formulations of TAC-SMEDDS were optimized by solubility assay, compatibility tests, and pseudo-ternary phase diagrams analysis. In order to inhibit the efflux of P-glycoprotein (P-gp) for tacrolimus, which is the substrate of P-gp, the excipients which show the inhibition effect to P-gp, such as tocopheryl polyethylene glycol succinate (TPGS) and Cremophor EL40, were chosen in the SMEDDS formulations. According to particle size and the rate of self-emulsification, two optimized formulations were selected: Miglyol 840 as oil phase, Transcutol P as cosurfactant, TPGS as surfactant (TPGS-SMEDDS) or Cremophor EL40 as surfactant (Crem-SMEDDS), respectively. The ratio of oil phase, surfactant and cosurfactant is 1:7.2:1.8. The mean droplet size distribution of the optimized SMEDDS was less than 20 nm. The in vitro dissolution test indicated a significant improvement in release characteristics of TAC. The prepared SMEDDS was compared with the homemade solution by administering the hard capsule to fasted rats. The absorption of TAC from TPGS-SMEDDS and Crem-SMEDDS form resulted in about sevenfold and eightfold increase in bioavailability compared with the homemade solution. Our study illustrated the potential use of SMEDDS for the delivery of hydrophobic compounds, such as TAC by the oral route.